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N A 

m^^i^ &^r<D (A) ^feu (B) K^t^y^^^^o 

(A) iB^#-^ 1 6<Dr^ >^^##2 3~4 2 5 if^^tS^^T ^ ^ 0M^^^P^£< 

m^-^z] p^r<D (a) x\t (b) (Dnyj-^^n^a-i^^^DNAo 

(A) iB^J##l 6CDr^ >^^##2 3 — 4 2 5;5)^e>:^ST^ y^iBM&^I>^< 

( B ) mmm^ i e ® r ^ y 2 3 - 4 2 5 & :& s r ^ ^bb^jiciss v^T 

[^^^3] JgiLT® (a) X» (b) izm-tDN Ai^:^^m^^2izmm 

®DNAo 

(a) 1B^J##1 5(DigS##l 8 7~1 3 9 8 ii^iofSi^^mm^i^iStlDN A 

o 

(b) SB^(I##1 50DJSS#-5§-l 8 7~1 3 9 8 b ^ § i^SSB^^J i: A h U > 
x> h3&^#T*t?A^:f U dr^Xb#SDN A„ 

[»^1S4] Se>lCSB^J#-^l 5<DS»#-^1 2 1-1 8 7:^^e,^S^SS 
ig^J^-^tflt^^ 3 iCfB^® DN Ao 

CM^^S 5 ] 2 — 4 © V^"r4^3^)^-'3^^C|a^® D N A fe-^^t-^ Sjffi^ 

im^M 6 ] lt#3g 2 — 4 CD V^1'tl*>^^^C|a^® D N AXl*®^^ 5 IC 
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^^2 0 0 2-1 2 5 3 5 3 . 

[^^3^9 ] 8 iciB^® D N A ^^m-t^m^^^^ ^ -« 

[0 0 0 1] 
[0 0 0 2] 

m'^m/viznt^nx^^^. M;i«^>'V3-Xi2>-9-«. 1962^1CC1 arkilL 

y o n s lCi:oT^r;i/n-X:t^>>^— ^^m^m^^^fl^'^*^-*^-^^''^^'^^ 
4^_Cr)^^ (L.c.Clark.J.and Lyonas,C. "Electrode systems for continuous m 
onitoring in cardiovascular surgery."Ann,n.y. Acad. Sci. 105:20-45) 

K-^i^x&.^. m^om^i^(^M$.^mhx\>^^o 

[0 0 0 3] 
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1^2 



00 2—125353 



[0 0 0 4] 

;V3-:^xki Kn'>5f:^-ifj Xli ""gdhj ^^:%>v^■p) $:^Jfflbfc5^;vn-^'fe> 

, (Bacillus) Mft*coe^/i/=i-:^-rt Kn^f— ^ (ECl. 1.1.47) S. 

t)^^ U :^ h (Cryptococcus) M&5f5^/bn — :^7^t^ Kn-^f"^ (ECl. 

1.1.119) 3&^^^4lTVNS. 
[0 0 0 5] 

t&#0D^;vn~X7=iiKa^f-:^-^ (ECi. 1.1.47) i*, /s -D-^^;^=^-:^ + 
NAD(P)^ -♦D- 8 |>>+NAD(P)H+H"^(DHlS:S:M^i't-SP^-efe 
^#(Z)y;v3-:!5.7=ii Kn-ifT^-if (eci. 1.1.119) D-^;i/n-;?.+N 

[0 0 0 6] 
[0 0 0 7] 
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►2 0 0 2—1 2 5 3 5 3* 



o 

[0 0 0 8] 

i^, :^mm^lt Sode,K. ,,Tsugawa,W. ,Yamazaki ,T. ,Watanabe,M. ,Ogasawara,N 
..andTanaka,M., (1996) Enzyme Microb. Techno 1.19, 82-85.^, Yamazaki ,T. ,Ts 
ugawa,W.,and Sode,K. , (1999)Appli Biochemi and Biotec.77-79/0325^. Yamaz 
aki,T.,Tsugawa,W.,and Sode.K. , (1999)Biotec Lett.21,199-2021C^VNT. 

Ur • -fe/^S/r (Burkholderia cepacia) lcM"rSCli:> ^tJ^ ^ it^^^^-^^y 

2001^) ) o U;5>>b> /3-9-:/rLr.^y ^^^^(D«5tttp^:/£?g#StlTv^^v^, 

[0 0 0 9] 

[^^^^jSI^ L/ i: e) il S IS®] 
2ts:|60^tt, ^;i/e^3i^;i/7^UTM#^'^®GDH/31?->rrLri^y hS:=i-K1-SDN 

[0 0 10] 

[^M S «) ® #® ] 
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(1) &.r<D (A) (B) iz^-t^y^^^^o 

(A) BB^J#-^1 6 0DT^ 3~4 2 bti^h^J^^T^ JWlM^l^^P^ 

• (B) iB^j##i 6<DT^ >^ ^11-^2 3~4 2 5 a^io^^r ^ J wmmz-js^^ 

(2) Ur(D (A) X\t (B) ®^f>A°^K5:3-K>rSDNA„ 

(A) IB^J##1 6®T^>^^#-^2 3-4 2 5 *^e>^^T ^ >^ ^IH^J^^I'^^ 

(B) SB3?iJ#-^i 6<3Dr^ 7^#-^2 3—4 2 5 e> &s r ^ >^ 1^SB^JK:^V^ 

(3) JS^TO (a) Xti: (b) ICa^-TDN A-efe§ (2)ICSB^®DN A„ 

(a) BB^##1 5©Sa##l 8 7~1 3 9 8 *^ b^S^^aiH^J&^tf DN 

A„ . 

(4) ^^Kmmm^l 5<Dmm^^l 2 1~1 8 735>^P,:&S^SSB^JS:-^tf(3 

)JC|B«®DNAo 

(5) (2)'-(4)(Z)VN'rtl*HC|S«(Z)DNAS:'^^1-SiffiSI;l^^^-c 

(6) (2)'-(4)OV>'rtl*^lC|a^®DNAX«(5)CDMm;t'^i'^^-'ej^M^^ 

(7) (e)^^^©?^^^^*^^^^!:, |tfSBDNA(Z)^m^«^iibTy;V3 

h S.t)^ r -b-y^i- h 3 - Ft* smSie^J^-^tJ (3) X« (4) lC|a^0 D N A, 

(9) (8){C|B^®DNA«:-^^'r§j!iM;t^^^-o 

(10) {s)vimma>DN Ax\ti9)Kmm(Dmm^^^ ^-x-mnmrn^nr^^ 

5 miE#2 0 0 3 - 3 0 4 1 4 9 e 
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(11) ao)Kmm(DmM.mw^^^^mLx. mmr>i^A<DmmMmt.Lx^;i 

[0 0 11] 

# ff^ifeWI^-fe > ^ - (T305-8566 B < itWM 1 T B 1 1 «4» 

JfeUe) lC^f€#-^llFERM BP-7306i: L/TWft$*lTV^S, 3jcWM#lCfeV\T, 

[0 0 12] 

■9-:f3.-^y b-efeSo GDH®^3te5l6^«?*flCj:»;, ^>ftlMGDH(Z)®JRM;gl*i^>n/n 
^A^^-Sp. s r-fe h/t^a^- s p. ©T^t: Kn^:^-"^^ hi^n-A^-^ 

IB^Ca^t-/8•^^:/rLn^y hCD:tMC j:SGDHCDMJiH^&m^®*B^*^e>. /3•^^^3. 
[0 0 13] 

jgi^Tlc. ±iaGDH®S'fb^6!>'li£W&^"ro- 
6 0 kD a i:4^^fl:^43kDaS:att* i?-:^^:!— ^i' b;«)^e>3&-5. 
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(DTSK gel G3 0 0 0 sw (my- («) IS) ^ffiv>fey;b^jg^^nv 

45'C#3e (T r i s -HC l^^?^> pH8. 0)„ 
[0014]. 

J!i«l6 0 kD a €:atf o 

TS-C^jE (T r i s -HC 1^«?R, pH8. 0)„ 
[0015] 

®l-;?t h^tyy^L^Py:^ h4?-;i/7x- h (mPMS);j3 J: 05.94/411® 2,6- S;^'^^ a 
n 7 X y ->n/>f > K :7 x 7 (DCIP) Sr-^ttlOnM U ^m:?!? U ^7 (pH7. 0) 

-hfSc ^yii^mtf^m^^xdcipmoonmiz^\^^m,^mMit^7!^Uh. mm 

[0 0 16] 

v>^7l^-A (ORF) :)5)^n-Kb#sr^>^miB>?iJ&> SB3WJ# 
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|f|2 0 0 2- 1 2 5 3.5 3 ^ 

[0 0 17] 

Xh — T- y7'M2T;i/A (Ralstonia solanacearum) K^^^ ^ 

-1fSJfc7K^^«®^^>^D^c-^'^^~^i' ^^^^^^ • :;r=3p>> 

(Glttconobacter oxydans) ftjfSCDV b -;i/H»^^^COiy h n A 
c1f^rL-^y hfc48%, 3:;vtf-T • i/^^U'^T^-f >r (Eriwinia cypripedii) ft 

i/bl^r (Pantoea citrea) ^^2.-fTV-^y\^^yW^imWm<n>W^Xl- 
^>^miB^tf'J-«> (SB^J##18) Igm^^#SI^•rv^il£:o 

[0 0 18] 

^J#-^ 1 6CDT^ 7^#-^2 3 ~4 2 5 & T ^ MIB^Jt-^''^*^- 1 2 
Offi, ^*b<l*i~10M> J:y«^*b<lil-5M(^T^ >'m^S*'^S^> 

[0 0 19] 

)\,^its)\^'r^)r ' i27l5/TKSl«;&>e>m#-rsrfc*^T'#S. 2^^^<Z)DNAl* 
'ftc.DNA}^)^e,#ilS^lf=:. ^^IS^OJDNAli, I23«J##1 3^tJJl 4 1C 
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fiB(0^<5fc =b> l^mtc b T A U r > h S 3 i: 3?)^T # S o 

[0 0 2 0] 

:^^m<DDNA},t. iB^!I##l 6(0T^ ^^##2 3—4 2 5;^)^eJ:&-Sr^ >^ 
1 — 2 O^g, e^*b<l*l~l 0M> j:y^f*l/<»l~5M®r^ y^j^s*^ 

nm. mx. x\t^M-^p>r=-r ^ jmmn^m\^> cDHiSifrL--; 

[0 0 2 1] 

:*:^©®DNAi:L/T». ^i^mz\%^ 1IB^J##1 5®JS^##1 8 7 — 13 

•r-5DNA"T?feoT% J:V^„ >^ h U ^i^aa^ L/T«, 7 0%, L 

< 1*8 0%, i: L<1±9 oroJe^Ji^ffll^ffi^^-r-SDN AllI±:^VN-f :;^'y 

^^X-t^^^^ M,^mz\t^ IXSSC, 0. 1%SDS, 6 O-C^b^^Jf e>ti 

[0 0 2 2] 

#bT, imDNAa)^m]^i^i:bTGDH^-9-:;^rL-^)/ hS:jg^$i±, 

h Ki-^DNA, Xli^ 6)tc r ■fJ-:^rL- h fen- F^r-SDN Ai: 



g 
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-^y h:&t^aif:^:=L-^y bS:^i^LTn- F-t-SDNAI^^Ji. IB^J#-t 1 8^ 
[0 0 2 3] 

[0 0 2 4] 

=Pil$l^fc%®:^li«JibTV^S„ xt/xU HT • n UM®^^ ^f-ii bTl±, pBR3 
22^ PUCIS, PUC118, pUC19, pUC119, pTrc99A, pBluescriptfeS V%li3:^ ^ KT? 
§ SuperCosI ^ if S tl -5 » — B.:2|!i:^0^<D D NA^iJ'n-x^ ^''{C'^M b 

A ^uw-r&mm^^if ^-tf^ ^ummmwmK j: y i^d n a srigfls^ ifi 

[0 0 2 5] 
[0 0 2 6] 
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[0 0 2 7] 

S/zL-^n-^, ^^^h-x. «i®> 

[0 0 2 8] 

tti2-'72^^@jK*t?&«.o ^«i®pHiiejo^^wu> 

[0 0 2 9] 

© A° ^ K ^ ^^"^ ^ ^ ^^^^^ ^ ® * * ^ 

T:*:^^05at>A°i^K^«r^ibb. :?K^mi:bT:S-|l$ll^i"5o 
[0 0 3 0] 

_tSB©j:e)icbT#e>nfci5t://ii^^^^i§?RS:^ m^\mmmm> mmm. 

11 aj|E#2.0 0 3 -3 0 4 1 4 9 e 




002—125353 



[0 0 3 1] 

v^^o mmmmmu^it. mis.mm (sds-page) mKJ^-(DAy i^^Btnm 

[0 0 3 2] 

m.^mx^mt^:^m> ^^m^^v-^-. mn^^v^-. mimjxi^v^- 

[0 0 3 3] 
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a 

[0 0 3 4] 

2fi:^^(Z)j8i^::frL-^y h&-^t?GDH^-^#;li, ^;ni-:^#®il^r 

u^mmfp(Dmmthxm^'t^:r.iiif^xn^o 

[0 0 3 5] 

[##Ml] zfJUi^^JVv^Vr ' ^^"^t^r KSlllftGDH aiJ-:^rL— bSrzi- 

. •r^t)'b. m^m^TLmwm^i^'j^'^\^> log, ^©i*m?R ig. Naci 

5g, KHgPO^ 2g, if;i/=r->^ 5g; lU pH7.2)&mv^T, 34t:T?-?ftig§Sb 
fee ii5gbfe«#:^MJt>:9'iiaiCi:yilIl!Xb^o r<DM#:$:10mM NaCl. 20mll Tr 
is-HCl(pH8.0), ImM EDTA, 0.5% SDS, 100/ttg/mia):;^P7^>f -^--^KS^tf^lgt 

{cSg?Sb, 5 oict?6^im^Sbfco ciciic^S07x>^-;i/-^nDJ}^;pAS: 
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[0 0 3 6] 

< 2 >GDH a b mMt^T ^ J WMWI^^ 

T^>'m^>-^x>-9— ppsQ-10) iz^^jmt^r^jwtmm 

[0 0 3 7] 

<l>-e^SgL/feDNAl ii* g&WI^^Sau3AIT'IS^:&fi?b)£:o r4^«:CIAP ( 

rCosI (X )>^$^^-^^±;()^e>A#) SrBamHI^ab. T4 DNAU :^-if JC J: U > Supe 
rCosI IC a -15«f; ft 5f5<55^'fe#DMA®T^ ^ SauSAI M^^M b T# e> ;t DNAiT>^ ^ 
jjfl«l5i^^o #e>tlfcmm^DNAT'3i2/xi;iir • nUXL-l BUe MR 

S :r^>f J: t>*T > e S/ U >Wtt{C b fe*^ o T 10 /* g/iil ® :^ :^'7>f 

[0 0 3 8] 

<3>T?^e,*lfeQii^:frLn>y b&n-FfSme^'^&'^trn;^^ KSuperCos 

0J|5gj#^NotIlCi:y^ymbfeo r<5[)DNAm;t^fM^mxbaIT'^mb. "t^^ 
0®T>^-S:XbaIT'm^lSbfe>^^:^^ KpUC18^cM^^5i^3eo ^ffAiT/tSr^tf-^^ 

1 4 aiiE# 2003-3041496 



^^2002-125353 

/ml ^-^tihrn^^M-V D S 3 n - - ^WM hito # tl 
©LB^%-e^#L. ^tl^tl(D$fflSS®GDH?SffiS<3>il|^^K:|S^feo 

[0 0 3 9] 

< 5 >MMmno>m& 

m^r^ jwm^nt. BB^#-^ifcj:tj«3jc^-r3iy"e&s. f^&> ^^j^'rsi;^) 

[0 0 4 0] 

[#^M2] mil;^:*:i^@l-J:SGDH a-y-'/a.-^y h®^^ 
Jtm-fe^ V%T t5t - b, H ICtSia^ 1^ ^5? - IC J; y ?^«^i^l#«)$S)t 
[0 04 1] 

5fe l'/^ ^ ^ - Ai" -S & ® J: e» IciliS b o 
KS l=K$fi5fe®'?^>^-i^6^/t&5^>':^^'~bilbT, mMiO^IIPS^^BP^^'^tJ J: 
e>lC. fCmmiZ^Vmrni^tco PCRMi;S:iCli^i?C®lJS®:tU:J5t^U::r5^K^^ 

[0 0 4 2] 

5'-CCCAAGCTTGGGCCGATACCGATACGCA-3' (SB^J##5) 
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5* -GAGAAGCTTTCCGCACGGTCAGACTTCC-3' (aB3^J#-^ 6 ) 
[0 0 4 3] 

LAG-CTS (SIGMAt±) (D O - - > ^^gPfet? S Hindi I Ii|J^iC# A b . # ^ 4x 
y 9 ^ K &PFLAG-CTS/ a b fc, 

[0 0 4 4] 

t&ia:;''-^ X ^ KpFLAG-CTS/ a-ex^y^/xUtr - nUDHSaMC 5:?^^ 
mmi^. T>tf>>U;y 5 0 itt g/ml S:'^tfLB^5e^;%*^'^CS:3n-~&$g 

[0 0 4 5] 

-"r^ y^yu-J^^^mLtcLtz?,^ iTiticiB^j##2tcia«$tis i ear 

(IB^J##1 *^S#-^2 5 8-7 6 1) ^tmm^tlfeo 3®#3t^ 

[0 0 4 6] 
[0 0 4 7] 

[0 0 4 8] 
(■7*^7- K) 



1 6 
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5' -CATGCCATGGCACACAACGACAACACT-3' (I2^J## 7 ) 

5' -CCGAAGCnGGGTCAGACTTCCnCTTCAGC-3' (fB^J## 8 ) 
[0 0 4 9] 

/<e^ i$?-pTrc99A (Pharmacia:^:) (Z)^^ n — — > y^'S'^fe'S, Ncol/Hindlll 
lC#Abfeo #e>tlfe>''^:^^ FS:pTrc99A/y + a il^^bfep 
[0 0 5 0] 

|«f8B:^^>^^ KpTrc99A/T + aK:cfc Xj/aiU HT • =IUDH5 aMCR^* 
[0 0 5 1] 

t&ISpKSl, pFLAG-CTS/a, pTrc99A/ y + a CD-etl-^tl.<?):^^X^ FlC ioT?^ 

Sr^ofeo =S-?^®^lgi^#:S:T>eS/U >50ittg/ml&^tfLB^M3 m 1 tcffi^b, 

Uy^ZfVy^ (ISOOkgf) T*«8^#bfe^, (4t;, 160,400Xg, 90:9-) K 

«fc y miH^ (lOnMU >ii5E7 U ^7 Aj^®?RpH6.0) .^r^ltbfe, 
[0 0 5 2] 

[##M3] GDH?S'lt<Z)?t^. 

^>«/7al:^2;V:)l MJ-;i/:7at- h (mPMS)fe j:tJf5.94yEtM(^)2,6-$^^ n n 7x7 - 
;i/>f > K 37 X >^ ~ ;i/ (DCIP) Sr-^tf lOmM U >^5fj V 9 (pH7. 0) j: U , g 

[0 0 5 3] 

pFLAG-CTS/ a j; S + 
PKSI {c J: 5 J^^^m^^^^Er^-® + + 
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[0 0 5 4] 

a-9-^rL-«/h®«^^M*3^ ^pFLAG-CTS/ a <fc S J^mM^i^^^B^mO) 
GDH?S'|4jb^:R%ffi < . < ^ ^ - 5:1^^ b fepTrc99A/ r + « J: ^^^^^ 

[0 0 5 5] 
[ 0 O 5 6 ] 

M^L/fe, GDH^S'K<3DS!^^^i594/tM<D:;^^;^7x:^S;^'>:^^ hiJ-;W73i- h(mPMS) 
j:rJJ5.94/tM0D2,6-S?^^ Q D 7 a: > x >^ -;i/(DCIP) Sr^tMOmMU 

[0 0 5 7] 

[HJg'giill] >^;b^3J^;^7'U T • -feAi/r KSI^J^GDH /S'9-->^3.-^y hS:z3- 

< 1 >:/;i/i'Ji^;i/"5^U r • KSllJfcGDHiSi^^:/:!— ^y h(X>^^ 

Sanger Centre (D U T • •fe/^S/TJ2315*^^f ^ A-r- -Jt (ht 

tp: //www. Sanger. ac.uk/)&MV^T, KSmfijf^GDH® j8 "tJ-T/rL- h^-fe^^^ 

^bfeo f •e^c^e>*>^c$tl•cv^sKSl^^^;GDH/3i^:^a.-^y h<z)N7K®iB^j (bb^^j 

##9) S:##{C, T-febA^^^-Sp. , ^}[ynjA^9-Sv. ffi5f^®T;V 
n-;i/ffii7K^S^ (Tamaki T. et al., Biochim Biophys Acta 1088 (2) : 292-300 
(1991), Matsushita K. , et al., Biosci. Biotech. Biochem. , 56, 304-310 ( 
1992), Takemura H., et al., J Bacterid, 175, 6857-66 (1993), Kondo K. et 

1 8 ffiHEf^ 2003-3041496 
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al., Appl Environ Microbiol, 63,1131-8 (1997)) , :i:;i/tf— T s p. , t/=L 
-K^-^Xs p. }^^(Dif}lZiymB,^mmM (Yum DY, et al., J Bacteriol 
,179,6566-72,(1997), Matsushita K. et al., J Biochem, 85, 1173-81 (1979)) 
, lf)VzijA4^'-sp. fi5f^<DV;i/fcr h-;«;?K^P0 (Choi, E.S., et al. 
, FEMS Microbiol. Lett., 125, 45-50 (1995)) , x;i/tfr.r s p. , 
r s p. mM(D2-^h^J\y::i>mWt^mmm '(.?vi3ol CJ et al., J Bacteriol 
,182,2230-7,(2000)) h O - A c h ilJi>^n S>^-®iSV^T^ 

J mmm mmm^ lo) ^ ^^if >r > u 

[0 0 5 8] 

jiisr ^ >^ mmm^mm nvx. mm-fji ^ u r • -fe a s/ r j2315|5S(d 
\^^mB^mm^^mvr=.o o^jc. nht\jrc5'D<DmmKMhx. ksi^gdhck 

it20Q^500hpt.Mff'^'^(D'V. 3tie)CDiB^J{C^bT*glK'ffi®lffV>iSB^JS:, Bias 

^m;iS:o^^-^*3-li:feo -e®^*. SllObpODiT/i ^#7^o #e>txfcl&»i3 
MK. liGDH® C 5^j!g i: M*>4x S ORF h 1275bp:6x e>&S>>hiyn-Ac mMM^^ t. 
mt>tl-50RF3&^#:feUfe (SS3WJ#-^1 1) . mORFjb^n- Ki-Sr^ v'^IBMSria 
3ni##i 2{c^t*= ^e>^:feJ23i5^(DSSSB^Jiig6Jc^n-->^*$tiTVNSK 
Sl;^ a 4?- :;r:3. r. vy h ^^^SB^J & it«(^ L feMM. a if r^^x - >y h C J23i5*5fc 

h<DN^miz-js\ff^r^ jmrnmn. m^m'^i^<D^^^^z4 52—24 
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[0 0 5 9] 

(1) mi^<Dmmistw J j^<Dmm 

KSim'k5m\(D^±^i& (0.5% polypepton , 0.3% yeast extract , 0.5% NaCl 
) S:MV^T37t;•e-Rfe^gi:e)^«bfco #P>tlfc®#tj5)^e)GennomicPrep™ cells 
and Tissue DN A Isolation Kit (Amersham Pharmacia Biotech:^:) f:MV>T>?>* 

fee 

[0 0 6 0] 

(2) ^jAm}^<Dm^^ 

KSl^J^j; y^fiffibfe-if y A$:> BamHI. EcoRI, HindllU Smal, Sad ^ j; tJ^XhoI 

[0 0 6 1] 

(3) PGR 

Ksi*5fcGDH &'^:f=L=Lv h(DN i/ ^i'/immmmcDm.mmmts' e> xif -f > l 

fe7*t7- F::^^-f V- (EFl]iB^J## 1 3 ) SOpmol, U /"«-X:/^-f V- (ERl 
fg3^j||-^14) 50pmol (:/^^ V-^VA-rtl^Invitrogen^ilC-fiKfe-a-^) ^ LATa 
q (^A-f;r m) ) 0.5mU dNTP?§|g 8/tl, lOXPCR buffer 5/tUC^$g7K& 

^S5Oi!tii:3&SJ:e>tcA0;i, :/ny9A7^>"::^=i;y ha-;i/S/::^5^A PC-soi ( 

ASTEG) &fflV>TPGR«:ir?ofe. PCR<Z>M^5»> mT®^#'e^ofeo 941C 54)^, 9 
sr; 2O50>, 62t: 30#?:30if-f 72°C 6:^b\ 72°C 10:^^o 

[0 0 6 2] 

Smal-^^I^^^M-fbLfe-!?* 7 hilL/fe#-^lCfeV>T, ,^2.1kbp 

[0 0 6 3] 

< 3 >?cRmmm)^(Di/ - x > > ^ 
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(1) TAiru-=.y^ 

, Gene clean II KIT (BiolOl inc.) S:M V>T3|itgbfea ^ (JDHt/i Sr. pGEMR-T 
and pGEMR-T EASY Vector Systems (Promega) St^VnT, pGEM-T Vector tc^ 

a^m^mmh. ry\ii/Vy bOfie/nU X-Cal 40ittg/mU IPTG O.l/tMSr-^tf 
[0 0 6 4] 

(2) S/-i'xi/:^if>:^;i/®MSg 

#e>4x:fe:/^>^^ K$:RNase^ilL. Zl4x{C0.6>f§*<020% PEG6000/2.5M NaCl 
5:^0^, ^JiJCl^ra^lteL^to ^(OmsOOOr.p.m. 4r:T'15r$^^S^i>:$3^ii 

[0 0 6 5] 

(3) DNA^mmmomm 

(2) l^m^tlt:L':f^7.$. K®#A^>t®^^SB^J&. ABI PRISM™310 Genet 
ic Analzer ( PERKIM-ELMER Applised Biosystems) S:^ V^Ti?3^bfc„ 
c?)'9';i/5^i^n-zi>^^-tJ-^' ^;5)^e)Ml3^^^v-$:Mv^T#A^;^<Z)— aiS<^>iB>?lI 

^3&^?fi^Stifeo r®@B^JS:^*^*^ylC>^^>f'T~S:JlH^^c#S^!bTfflv^, 
[0 0 6 6] 

KT'feSi:#;l^>'5o T ^ y lESB3^J;b>e>fm^ti<5>:$)'^*li45,276Da*efe 2/ 
>f'r)\j^'f'f- KS:IM5V^fc^^S42,731Da^j:, SDS-PAGEj^^ 6)^i?> e)tlfeKSl*5ftGDHi8 
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^^3^^m^C5i^$4^fc„ 3(3D0RFiiai?->^rL:^>y b#5t^e^(Z>0RF(Z>-t <T?^C 
[0 0 6 7] 

# e> tl T ^ MSB^J V ^ T BLASTtC J; S ^ a 2^ - & o d 5 > 
^;i/:;^lNnT • VTi"^TJl'2>, (Ralstonia solanacearun) fi3l^<Z>:^=^rS^ K 
^^J— hi:65%. A^^^- • :r 

:X (Gluconobacter oxydans) V ;i/ tT h - ;i/flJi7K^^^«> i^h^ 

nAc'ty:frL=.^y hi: 481 x;i/bfr.r • J/:^U '^v^-f ^ (Eriwlnia cypripedii 

r ' i/hlyy (Pantoea citrea) ffijf^ 2 ->tr h - >mB»^P^® ^ ^ 

jtae^i:, issiB^ji>"<;i'*e9 2. o%, jmi^^^i^xQ 2. 2%®^!^ 

[0 0 6 8] 

[^^©^^] 

[0 0 6 9] 



<110> SODE, Koji 

<120> Glucose dehydrogenase beta-subunit and DNA encoding the same 



SEQUENCE LISTING 
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<130> P-9842 
<141> 2002-04-26 
<160> 19 

<170> Patentin Ver. 2.0 

[0 0 7 0] 
<210> 1 
<211> 2467 
<212> DNA 

<213> Burkhorderia cepacia 

<220> 

<221> CDS 

<222> (258).. (761) 

<220> 
<221> CDS 

<222> (764) .. (2380) 

<220> 
<221> CDS 

<222> (2386) .. (2466) 
<400> 1 

aagctttctg tttgattgca cgcgattcta accgagcgtc tgtgaggcgg aacgcgacat 60 
gcttcgtgtc gcacacgtgt cgcgccgacg acacaaaaat gcagcgaaat ggctgatcgt 120 
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tacgaatggc tgacacattg aatggactat aaaaccattg tccgttccgg aatgtgcgcg 180 
tacatttcag gtccgcgccg atttttgaga aatatcaagc gtggttttcc cgaatccggt 240 
gttcgagaga aggaaac atg cac aac gac aac act ccc cac teg cgt cgc 290 

Met His Asn Asp Asn Thr Pro His Ser Arg Arg 
1 5 10 ' 

cac ggc gac gca gcc gca tea ggc ate acg egg cgt caa tgg ttg caa 338 
His Gly Asp Ala Ala Ala Ser Gly He Thr Arg Arg Gin Trp Leu Gin 

15 20 25 

ggc gcg ctg gcg etg ace gca gcg ggc etc acg ggt teg ctg aca ttg 386 
Gly Ala Leu Ala Leu Thr Ala Ala Gly Leu Thr Gly Ser Leu Thr Leu 

30 35 40 

egg gcg ett gca gac aac ccc ggc act gcg ccg etc gat acg ttc atg 434 
Arg Ala Leu Ala Asp Asn Pro Gly Thr Ala Pro Leu Asp Thr Phe Met 

45 50 55 

acg ctt tec gaa teg ctg ace ggc aag aaa ggg etc age cgc gtg ate 482 
Thr Leu Ser Glu Ser Leu Thr Gly Lys Lys Gly Leu Ser Arg Val He 
60 65 70 75 

ggc gag cgc ctg etg cag gcg ctg eag aag ggc teg ttc aag acg gcc 530 
Gly Glu Arg Leu Leu Gin Ala Leu Gin Lys Gly Ser Phe Lys Thr Ala 

80 85 90 

gac age ctg ccg eag etc gee ggc gcg etc gcg tec ggt teg etg acg 578 
Asp Ser Leu Pro Gin Leu Ala Gly Ala Leu Ala Ser Gly Ser Leu Thr 

95 100 105 

cet gaa eag gaa teg etc gca ctg acg ate etc gag gcc tgg tat etc 626 
Pro Glu Gin Glu Ser Leu Ala Leu Thr lie Leu Glu Ala Trp Tyr Leu 

110 115' 120 

ggc ate gte gac aac gtc gtg att acg tac gag gaa gca tta atg ttc 674 
Gly He Val Asp Asn Val Val He Thr Tyr Glu Glu Ala Leu Met Phe 
125 130 135 
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ggc gtc gtg tec gat acg etc gtg ate cgt tcg tat tge cec aac aaa 722 
Gly Val Val Ser Asp Thr Leu Val He Arg Ser Tyr Cys Pro Asn Lys 
140 145 150 155 

cec ggc ttc tgg gcc gac aaa ccg ate gag agg caa gee tg atg gee 769 
Pro Gly Phe Trp Ala Asp Lys Pro He Glu Arg Gin Ala Met Ala 
160 165 170 

gat ace gat acg caa aag gee gac gtc gtc gtc gtt gga tcg ggt gtc 817 
Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser Gly Val 

175 180 185 

gcg ggc gcg ate gtc gcg cat cag etc gcg atg gcg ggc aag gcg gtg 865 
Ala Gly Ala lie Val Ala His Gin Leu Ala Met Ala Gly Lys Ala Val 

190 195 .200 

ate ctg etc gaa gcg ggc ccg cge atg ccg cgc tgg gaa ate gtc gag 913 
He Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu lie Val Glu 

205 210 215 

cgc ttc cgc aat cag cec gac aag atg gac ttc atg gcg ccg tac ccg 961 
Arg Phe Arg Asn Gin Pro Asp Lys Met Asp Phe Met Ala Pro Tyr Pro 

220 225 . 230 

tcg age cec tgg gcg ccg cat cec gag tac ggc ccg ccg aac gac tac 1009 
Ser Ser Pro Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn Asp Tyr 
235 240 245 250 

ctg ate etg aag ggc gag cac aag ttc aac tcg cag tac ate cgc gcg 1057 
Leu He Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr lie Arg Ala 

255 260 265 

gtg ggc ggc acg acg tgg cac tgg gee gcg tcg gcg tgg cgc ttc att 1105 
Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg Phe He 

270 275 280 

ccg aac gac ttc aag atg aag age gtg tac ggc gtc ggc cgc gac tgg 1153 
Pro Asn Asp Phe Lys Met Lys Ser Val Tyr Gly Val Gly Arg Asp Trp 

2 5 ffSII# 2003-3041496 
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285 290 295 

ccg ate cag tac gac gat etc gag ccg tac tat cag cgc gcg gag gaa 1201 
Pro He Gin Tyr Asp Asp Leu Glu Pro Tyr Tyr Gin Arg Ala Glu Gin 

300 305 310 

gag etc ggc gtg tgg ggc ccg gge ccc gag gaa gat etg tac teg ccg 1249 
Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr Ser Pro 
315 320 325 330 

cgc aag cag ccg tat ccg atg ccg ccg etg ccg ttg teg ttc aac gag 1297 
Arg Lys Gin Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe Asn Glu 

335 340 345 

cag ace ate aag aeg gcg etg aae aae tac gat eeg aag tte eat gtc 1345 
Gin Thr lie Lys Thr Ala Leu Asn Asn Tyr Asp Pro Lys Phe His Val 

350 355 360 

gtg ace gag eeg gtc gcg cgc aae age cgc eeg tac gac gge cgc ccg 1393 
Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly Arg Pro 

365 370 375 

act tgt tgc gge aac aac aac tgc atg ccg ate tgc ccg ate gge gcg 1441 
Thr Cys Cys Gly Asn Asn Asn Cys Met Pro He Gys Pro He Gly Ala 

.380 385 390 

atg tac aae ggc ate gtg cac gtc gag aag gee gaa cgc gee ggc gcg 1489 
Met Tyr Ash Gly He Val His Val Glu Lys Ala Glu Arg Ala Gly Ala 
395 400 405 410 

aag etg ate gag aae gcg gtc gtc tac aag etc gag aeg gge eeg gac 1537 
Lys Leu He Glu Asn Ala Val Val Tyr Lys Leu Glu Thr Gly Pro Asp 

415 420 425 

aag cge ate gtc gcg gcg etc tae aag gae aag aeg gge gee gag eat 1585 
Lys Arg He Val Ala Ala Leu Tyr Lys Asp Lys Thr Gly Ala Glu His 

430 435 440 

cgc gtc gaa ggc aag tat ttc gtg etc gee gcg aac gge ate gag aeg 1633 
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Arg Val Glu Gly Lys Tyr Phe Val Leu Ala Ala Asn Gly lie Glu Thr 

445 450 455 

ccg aag ate ctg ctg atg tec geg aac cgc gat ttc ceg aac ggt gte 1681 
Pro Lys He Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn Gly Val 

460 465 470 

geg aac age teg gac atg gtc ggc egc aac ctg atg gac eat ceg gge 1729 
Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His Pro Gly 
475 480 485 490 

ace gge gtg teg ttc tat gcg age gag aag ctg tgg ceg gge cgc ggc 1777 
Thr Gly Val Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly Arg Gly 

495 500 505 

ceg cag gag atg acg tcg ctg ate ggt ttc cgc gac ggt ccg ttc cgc 1825 
Pro Gin Glu Met Thr Ser. Leu He Gly Phe Arg Asp Gly Pro Phe Arg 

510 515 520 

gcg ace gaa gcg gcg aag aag ate cac ctg teg aac ctg tcg cgc ate 1873 
Ala Thr Glu Ala Ala Lys Lys He His Leu Ser Asn Leu Ser Arg He 

525 530 535 

gae eag gag acg cag aag ate ttc aag gee gge aag ctg atg aag cec 1921 
Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met Lys Pro 

540 545 550 

gae gag etc gac gcg cag ate cge gac cgt tee gea cgc tac gtg eag 1969 
Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr Val Gin 
555 560 565 570 

ttc gac tge ttc cac gaa ate ctg ccg caa cec gag aac cgc ate gtg 2017 
Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg He Val 

575 580 585 

ccg age aag acg gcg acc gat geg ate gge att ceg cge cec gag ate 2065 
Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro Glu He 
590 595 600 



20 0 3-3041496 



2002—125353 



acg tat gcg ate gac gac tac gtg aag cgc ggc gcc gcg cat acg cgc 2113 
Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His Thr Arg 

605 610 615 

gag gtc tac gcg acc gcc gcg aag gtg etc ggc ggc acg gac gtc gtg 2161 
Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp Val Val 

620 625 630 

ttc aac gac gaa ttc gcg ccg aac aat cac ate acg ggc teg acg ate 2209 
Phe Asn Asp Glu Phe Ala Pro Asn Asn His lie Thr Gly Ser Thr He 
635 640 645 650 

atg ggc gee gat gcg cgc gac tee gtc gtc gac aag gac tge cgc acg 2257 
Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys Arg Thr 

655 660 665 

ttc gac cat ccg aac ctg ttc att teg age age gcg acg atg ccg acc 2305 
Phe Asp His Pro Asn Leu Phe lie Ser Ser Ser Ala Thr Met Pro Thr 

670 675 680 

gtc ggt acc gta aac gtg acg ctg acg ate gcc gcg etc gcg ctg egg 2353 
Val Gly Thr Val Asn Val Thr Leu Thr lie Ala Ala Leu Ala Leu Arg 

685 690 695 

atg teg gac acg ctg aag aag gaa gtc tgacc gtg egg aaa tct act etc 2403 
Met Ser Asp Thr Leu Lys Lys Glu Val Val Arg Lys Ser Thr Leu 

700 705 710 

act ttc etc ate gee ggc tge etc gcg ttg ccg ggc ttc gcg cgc gcg 2451 
Thr Phe Leu He Ala Gly Cys Leu Ala Leu Pro Gly Phe Ala Arg Ala 

715 720 725 

gcc gat gcg gcc gat c 2467 
Ala Asp Ala Ala Asp 
730 

[0 0 7 1] 
<210> 2 
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<211> 168 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 2 

Met His Asn Asp Asn Thr Pro His Ser Arg Arg His Gly Asp Ala Ala 

1.5 10 15 

Ala Ser Gly He Thr Arg Arg Gin Trp Leu Gin Gly Ala Leu Ala Leu 

20 25 30 

Thr Ala Ala Gly Leu Thr Gly Ser Leu Thr Leu Arg Ala Leu Ala Asp 

35 40 45 

Asn Pro Gly Thr Ala Pro Leu Asp Thr Phe Met Thr Leu Ser Glu Ser 

50 55 60 

Leu Thr Gly Lys Lys Gly Leu Ser Arg Val He Gly Glu Arg Leu Leu 
65 70 75 80 

Gin Ala Leu Gin Lys Gly Ser Phe Lys Thr Ala Asp Ser Leu Pro Gin 

85 90 95 

Leu Ala Gly Ala Leu Ala Ser Gly Ser Leu Thr Pro Glu Gin Glu Ser 

100 105 110 

Leu Ala Leu Thr He Leu Glu Ala Trp Tyr Leu Gly He Val Asp Asn 

115 120 125 

Val Val He Thr Tyr Glu Glu Ala Leu Met Phe Gly Val Val Ser Asp 

130 135 140 

Thr Leu Val He Arg Ser Tyr Gys Pro Asn Lys Pro Gly Phe Trp Ala 
145 150 155 160 

Asp Lys Pro He Glu Arg Gin Ala 
165 

[0 0 7 2] 
<210> 3 
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<211> 539 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 3 

Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser 

1 5 10 15 ' 

Gly Val Ala Gly Ala He Val Ala His Gin Leu Ala Met Ala Gly Lys 

20 25 30 

Ala Val He Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu He 

35 40 45 

Val Glu Arg Phe Arg Asn Gin Pro Asp Lys Met Asp Phe Met Ala Pro 

50 55 60 

Tyr Pro Ser Ser Pro Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
65 70 75 80 

Asp Tyr Leu He Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He 

85 90 95 

Arg Ala Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 

100 105 110 

Phe He Pro Asn Asp Phe Lys Met Lys Ser Val Tyr Gly Val Gly Arg 

115 120 125 

Asp Trp Pro He Gin Tyr Asp Asp Leu Glu Pro Tyr Tyr Gin Arg Ala 

130 135 140 

Glu Glu Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr 
145 150 155 160 

Ser Pro Arg Lys Gin Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe 

165 170 175 

Asn Glu Gin Thr He Lys Thr Ala Leu Asn Asn Tyr Asp Pro Lys Phe 
180 185 190 
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His Val Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly 

195 200 205 

Arg Pro Thr Cys Cys Gly Asn Asn Asn Cys Met Pro lie Cys Pro He 

210 215 220 

Gly Ala Met Tyr Asn Gly He Val His Val Glu Lys Ala Glu Arg Ala 
225 230 235 240 

Gly Ala Lys Leu He Glu Asn Ala Val Val Tyr Lys Leu Glu Thr Gly 

245 250 255 

Pro Asp Lys Arg He Val Ala Ala Leu Tyr Lys Asp Lys Thr Gly Ala 

260 265 270 

Glu His Arg Val Glu Gly Lys Tyr Phe Val Leu Ala Ala Asn Gly He 

275 280 285 

Glu Thr Pro Lys He Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn 

290 295 '300 

Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 320 

Pro Gly Thr Gly Val Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly 

325 330 335 

Arg Gly Pro Gin Glu Met Thr Ser Leu He Gly Phe Arg Asp Gly Pro 

340 345 350 

Phe Arg Ala Thr Glu Ala Ala Lys Lys He His Leu Ser Asn Leu Ser 

355 360 365 

Arg He Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met 

370 375 380 

Lys Pro Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr 
385 390 395 400 

Val Gin Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg 

405 410 415 

He Val Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro 
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420 425 430 

Glu He Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His 

435 440 445 

Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp 

450 455 460 

Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser 
465 470 475 480 

Thr lie Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Gys 

485 490 495 

Arg Thr Phe Asp His Pro Asn Leu Phe He Ser Ser Ser Ala Thr Met 

500 505 510 

Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr lie Ala Ala Leu Ala 

515 520 525 

Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 
530 535 
[0 0 7 3] 
<210> 4 
<211> 27 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 4 

Val Arg Lys Ser Thr Leu Thr Phe Leu lie Ala Gly Gys Leu Ala Leu 

15 10 15 

Pro Gly Phe Ala Arg Ala Ala Asp Ala Ala Asp 
20 25 

[0 0 7 4] 

<210> 5 
<211> 28 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

cccaagcttg ggccgatacc gatacgca 

[0 0 7 5] 
<210> 6 
<2H> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

gagaagcttt ccgcacggtc agacttcc 

[0 0 7 6] 
<210> 7 . 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 7 



2 0 0 2- 



12 5 3 5 3 



catgccatgg cacacaacga caacact 



27 



[0 0 7 7] 
<210> 8 

<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

cccaagcttg ggtcagactt ccttcttcag c 31 

[0 0 7 8] 
<210> 9 
<211> 16 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 9 

Ala Asp Ala Ala Asp Pro Ala Leu Val Lys Arg Gly Glu Tyr Leu Ala 
15 10 15 

[0 0 7 9] 
<210> 10 
<211> 25 
<212> PRT 

<213> Artificial Sequence 

i 

<220> 

<223> Description of Artificial Sequence: consensus 
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<220> 

<221> UNSURE 

<222> (6.17,18,19.22) 

<223> Xaa=5tuiknown 

<400> 10 

Ala Asp Ala Ala Asp Xaa Ala Leu Val Lys Arg Gly Glu Tyr Leu Ala 

15 10 15 

Xaa Xaa Xaa Asp Cys Xaa Ala Cys His 

20 • 25 

[0 0 8 0] 
<210> 11 
<211> 2410 
<212> DNA 

<213> Burkholderia cepacia 

<220> 
<221> CDS 

<222> (673) .. (1950) 
<400> 11 

gatggaccac ccgggcaccg gcgtgtcgtt ctacgcgaac gagaagctgt ggccgggccg 60 
cggcccgcag gatatgacgt cgctgatcgg tttccgcgac ggcccgttcc gcgcgaccga 120 
agccgcgaag aagatccatc tgtcgaacat gtcccgcatc aaccaggaga cgcagaagat 180 
cttcaaggcc ggcaaactga tgaagcacga ggagctcgac gcgcagatcc gcgaccgttc 240 
cgcgcgctac gtgcagttcg actgcttcca egagattctg ccgcagcccg agaaccgcat 300 
cgtgccgagc aagacggcca ccgacgcgat cgggatcccg cgccccgaga tcacgtatgc 360 
gatcgacgat tacgtgaagc gcggcgccgt gcacacgcgc gaggtctacg cgacggccgc 420 
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gaaggtgctg ggcggcaccg acgtcgtctt caacgacgag ttcgcgccga acaaccacat 480 
cacgggcgcg aggatcatgg gcgcggatgc acgcgactcg gtcgtcgaca aggactgccg 540 
cacgttcgac catccgaacc tgttcctctc gagcagctcg acgatgccga ccgtcggtac 600 
ggtgaacgtg acgctgacga tcgcggcgct cgcgctgcgg atgtcggaca cgctgaagaa 660 
ggaagtctga cc gtg egg aaa tct act etc ace ttc etc etc gee ggc tgc 711 
Val Arg Lys Set Thr Leu Thr Phe Leu Leu Ala Gly Cys 
1 5 10 

etc gcg etg cec ggc etc gca cgc gcg gee gat teg gee gat ccg gcg 759 
Leu Ala Leu Pro Gly Leu Ala Arg Ala Ala Asp Ser Ala Asp Pro Ala 

15 20 25 

cat gtc aag cgc ggc gaa tac etc gee gtc gcg ggc gac tgc atg gca 807 
His Val Lys Arg Gly Glu Tyr Leu Ala Val Ala Gly Asp Cys Met Ala 
30 35 40 45 

tgc cac acc gcg aag ggc ggc aag ccg ttc gcg ggc ggc etc ggc atg 855 
Cys His Thr Ala Lys Gly Gly Lys Pro Phe Ala Gly Gly Leu Gly Met 

50 55 60 

ecg gtg ccg atg etc ggc aag ate tat aeg age aac ate aca ccg gat 903 
Pro Val Pro Met Leu Gly Lys He Tyr Thr Ser Asn lle Thr Pro Asp 

65 70 75 

cec gat acc ggc ate ggc aac tgg aeg ttc gag gac ttc gag cgc gcg 951 
Pro Asp Thr Gly He Gly Asn Trp Thr Phe Glu Asp Phe Glu Arg Ala 

80 85 90 

gtg egg. cac ggc gta teg aag aac ggc gac aac etg tac ccg gcg atg 999 
Val Arg His Gly Val Ser Lys Asn Gly Asp Asn Leu Tyr Pro Ala Met 

95 100 105 

ccg tac gtg teg tac gcg aag ate aac gac gac gac gtg caa gcg etg 1047 
Pro Tyr Val Ser Tyr Ala Lys He Asn Asp Asp Asp Val Gin Ala Leu 
110 115 120 125 

tac gcg tac ttc atg cac ggc gtc gaa ccg gtc aag eag gcg ecg ccg 1095 
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Tyr Ala Tyr Phe Met His Gly Val Glu Pro Val Lys Gin Ala Pro Pro 

130 135 140 

aag aac gag ate ccc gcg ctg ctg age atg cge tgg eeg etg aag ate 
Lys Asn Glu He Pro Ala Leu Leu Ser Met Arg Trp Pro Leu Lys lie 

145 150 155 

tgg aac tgg etg tte ctg aag gae ggc gtg tac cag ccg aag ece gag 
Trp Asn Trp Leu Phe Leu Lys Asp Gly Val Tyr Gin Pro Lys Pro Glu 

160 165 170 

eag age gee gag tgg aac cge ggc gee tat etc gtg eag ggc etc gcg 
Gin Ser Ala Glu Trp Asn Arg Gly Ala Tyr Leu Val Gin Gly Leu Ala 

175 180 185 

eae tgc age acg tgc cac acg ccg cgc ggc ate gcg atg cag gag aag 
His Cys Ser Thr Cys His Thr Pro Arg Gly He Ala Met Gin Glu Lys 
190 195 200 205 

teg etc gae gaa acg ggc ggc age tte etg teg ggc teg gtg etc gcg 
Ser Leu Asp Glu Thr Gly Gly Ser Phe Leu Ser Gly Ser Val Leu Ala 

210 215 220 

ggc tgg gae ggc tac aac ate acg tee gae ccg aac gcg ggg ate ggc 
Gly Trp Asp Gly Tyr Asn He Thr Ser Asp Pro Asn Ala Gly He Gly 

225 230 235 

ggc tgg acg eag eag eag etc gtc cag tac etg egc acc ggc age gtg 
Gly Trp Thr Gin Gin Gin Leu Val Gin Tyr Leu Arg Thr Gly Ser Val 

240 245 250 

ccg ggc etc gcg cag gcg gee ggc ccg atg gcc gag gcg ate gag eae 
Pro Gly Leu Ala Gin Ala Ala Gly Pro Met Ala Glu Ala He Glu His 

255 260 265 

age tte teg aag atg ace gaa gee gae ate ggc ggc ccg atg gee gag 
Ser Phe Ser Lys Met Thr Glu Ala Asp He Gly Gly Pro Met Ala Glu 
270 275 280 285 



1143 



1191 



1239 



1287 



1335 



1383 



1431 



1479 



1527 
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gcg ate gag cac age tte teg aag atg ace gaa gee gae ate ggc ege 1575 
Ala He Gltt His Ser Phe Ser Lys Met Thr Glu Ala Asp lie Gly Arg 

290 295 300 

teg teg tgg gge aag eeg gee gag gat ggc ctg aag ctg cgc ggc gte 1623 
Ser Ser Trp Gly Lys Pro Ala Glu Asp Gly Leu Lys Leu Arg Gly Val 

305 310 315 

gcg etc gcg teg teg ggc ate gat eeg gea eeg ctg tat ete gge aie 1671 
Ala Leu Ala Ser Ser Gly He Asp Pro Ala Pro Leu Tyr Leu Gly Asn 

320 325 . 330 

tgc geg aec tgc eac cag atg eag gge aag gge aeg eeg gae ggt tae 1719 
Cys Ala Thr Cys His Gin Met Gin Gly Lys Gly Thr Pro Asp Gly Tyr 

335 340 345 

tac eeg eeg ttg tte eae aae teg aeg gte ggc gcg teg aat eeg aec 1767 
Tyr Pro Pro Leu Phe His Asn Ser Thr Val Gly Ala Ser Asn Pro Thr 
350 355 360 365 

aac etc gtg eag gtg ate ctg aac ggc gtg cag cgc aag gee gge age 1815 
Asn Leu Val Gin Val He Leu Asn Gly Val Gin Arg Lys Ala Gly Ser 

370 375 380 

gag gae gte ggg atg ecc gcg tte ege eae gag ctg teg gat geg eag 1863 
Glu Asp Val Gly Met Pro Ala Phe Arg His Glu Leu Ser Asp Ala Gin 

385 390 395 

ate gee geg etg aeg aac tae etg aeg ggg eag tte ggc aat eeg gee 1911 
He Ala Ala Leu Thr Asn Tyr Leu Thr Gly Gin Phe Gly Asn Pro Ala 

400 405 410 

gcg aag gtg aee gag eag gae gte geg aag etg ege tga aacgcggeac 1960 
Ala Lys Val Thr Glu Gin Asp Val Ala Lys Leu Arg 
415 420 425 

gcggegaggc agggeaaeaa tagaaaagag gaggagcaea geacateggg cgggccccga 2020 
tgeeggttgt tgcagagcgg gacgggcgge geaggcggte gccegtectg gttcacagge 2080 
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aatccggtgc gcgcacgccg cgcatcgttt tcgttgatcg agaccatgac accgaaccaa 2140 
ccgtttctcg cgtcccagcg cgatgtgctg ctgctgctgt cccgaatcct gctcgtgatc 2200 
ctgttcgtgia tgttcggctg gaagaagatt atcgacttct ccggtacgat cgcgttcatg 2260 
ggcagcgagg gcgcgccggc gccgatcatc tcggcggcga tctccgtcgt gatggagctc 2320 
atcgtcggga ttgcgatcct cgtcggtttc cagacgcggc cgctcgcgct gttgcttgcg 2380 
ctgtacacga tcggtaccgg catcatcggc 2410 

[0 0 8 1] 
<210> 12 . 
<211> 425 
<212> PRT 

<213> Burkholderia cepacia 
<400> 12 

Val Arg Lys Ser Thr Leu Thr Phe Leu Leu Ala Gly Cys Leu Ala Leu 

15 10 15 

Pro Gly Leu Ala Arg Ala Ala Asp Ser Ala Asp Pro Ala His Val Lys 

20 25 30 

Arg Gly Glu Tyr Leu Ala Val Ala Gly Asp Cys Met Ala Cys His Thr 

35 40 45 

Ala Lys Gly Gly Lys Pro Phe Ala Gly Gly Leu Gly Met Pro Val. Pro 

50 55 60 

Met Leu Gly Lys lie Tyr Thr Ser Asn He Thr Pro Asp Pro Asp Thr 
65 70 75 80 

Gly lie Gly Asn Trp Thr Phe Glu Asp Phe Glu Arg Ala Val Arg His 

85 9jO 95 

Gly Val Ser Lys Asn Gly Asp Asn Leu Tyr Pro Ala Met Pro Tyr Val 

100 105 110 

Ser Tyr Ala Lys lie Asn Asp Asp Asp Val Gin Ala Leu Tyr Ala Tyr 
115 120 125 
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Phe Met His Gly Val Glu Pro Val Lys Gin Ala Pro Pro Lys Asn Glu 

130 135 140 

He pro Ala Leu Leu Ser Met Arg Trp Pro Leu Lys He Trp Asn Trp 
145 150 1-55 160 

Leu Phe Leu Lys Asp Gly Val Tyr Gin Pro Lys Pro Glu Gin Ser Ala 

165 170 175 

Glu Trp Asn Arg Gly Ala Tyr Leu Val Gin Gly Leu.AJa His Cys Ser 

180 185 190 

Thr Cys His Thr Pro Arg Gly lie Ala Met Gin Glu Lys Ser Leu Asp 

195 200 205 

Glu Thr Gly Gly Ser Phe Leu Ser Gly Ser Val Leu Ala Gly Trp Asp 

210 215 220 

Gly Tyr Asn He Thr Ser Asp Pro Asn Ala Gly He Gly Gly Trp Thr 
225 230 235 240 

Gin Gin Gin Leu Val Gin Tyr Leu Arg Thr Gly Ser Val Pro Gly Leu 

245 250 255 

Ala Gin Ala Ala Gly Pro Met Ala Glu Ala lie Glu His Ser Phe Ser 

260 265 270 

Lys Met Thr Glu Ala Asp He Gly Gly Pro Met Ala Glu Ala He Glu 

275 280 285 

His Ser Phe Ser Lys Met Thr Glu Ala Asp He Gly Arg Ser Ser Trp 

290 295 300 

Gly Lys Pro Ala Glu Asp Gly Leu Lys Leu Arg Gly Val Ala Leu Ala 
305 310 315 320 

Ser Ser Gly He Asp Pro Ala Pro Leu Tyr Leu Gly Asn Cys Ala Thr 

325 330 335 

Cys His Gin Met Gin Gly Lys Gly Thr Pro Asp Gly Tyr Tyr Pro Pro 

• 340 345 350 

Leu Phe His Asn Ser Thr Val Gly Ala Ser Asn Pro Thr Asn Leu Val 
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355 360 365 

Gin Val lie Leu Asn Gly Val Gin Arg Lys Ala Gly Ser Glu Asp Val 

370 375 380 

Gly Met Pro Ala Phe Arg His Glu Leu Ser Asp Ala Gin lie Ala Ala 
385 390 395 400 

Leu Thr Asn Tyr Leu Thr Gly Gin Phe Gly Asn Pro Ala Ala Lys Val 

405 • 410 415 

Thr Glu Gin Asp Val. Ala Lys Leu Arg 
420 425 

[0 0 8 2] 
<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

tgcaccgtgc ggaaatctac tctcact 

[0 0 8 3] 
<210> 14 
<211> 27 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
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<400> 14 

acttccttct tcagcgtgtc cgacatc 27 
[0 0 8 4] 

<210> 15 
<211> 1441 
<212> DNA 

<213> Burkholderia cepacia 

<220> 
<221> CDS 

<222> (121) .. (1398) 
<400> 15 

tccgaacctg ttcatttcga gcagcgcgac gatgccgacc gtcggtaccg taaacgtgac 60 
gctgacgatc gccgcgctcg cgctgcggat gtcggacacg ctgaagaagg aagtctgacc 120 
gtg egg aaa tct act etc act ttc etc ate gee ggc tgc etc gcg ttg 168 
Val Arg Lys Ser Thr Leu Thr Phe Leu lie Ala Gly Gys Leu Ala Leu 

1 5 10 15 

ccg ggc ttc gcg cgc gcg gee gat gcg gee gat ccg gcg ctg gtc aag 216 
Pro Gly Phe Ala Arg Ala Ala Asp Ala Ala Asp Pro Ala Leu Val Lys 

20 25 30 

Cgc ggc gaa tac etc gcg ace gee atg ccg gta ccg atg etc ggc aag 264 
Arg Gly Glu Tyr Leu Ala Thr Ala Met Pro Val Pro Met Leu Gly Lys 

35 40 45 

ate tac aeg age aac ate acg cec gat ecc gat acg ggc gac tgc atg 312 
He Tyr Thr Ser Asn lie Thr Pro Asp Pro Asp Thr Gly Asp Gys Met 

50 55 60 

gee tgc cac ace gtg aag ggc ggc aag ccg tac gcg ggc ggc ctt ggc 360 
Ala Gys His Thr Val Lys Gly Gly Lys Pro Tyr Ala Gly Gly Leu Gly 
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65 70 75 80 

ggc ate ggc aaa tgg acg ttc gag gac ttc gag cgc gcg gtg egg eae 408 
Gly He Gly Lys Trp Thr Phe Glu Asp Phe Glu Arg Ala Val Arg His 

85 90 95 

gge gtg teg aag aae ggc gae aae ctg tat ccg gcg atg ccg tac gtg 456 
Gly Val Ser Lys Asn Gly Asp Asn Leu Tyr Pro Ala Met Pro Tyr Val 

100 105 110 

teg tac gcg aag ate aag gac gac gae gta egc gcg ctg tac gee tac 504 
Ser Tyr Ala Lys lie Lys Asp Asp Asp Val Arg Ala Leu Tyr Ala Tyr 

115 120 125 

ttc atg cac gge gtc gag eeg gte aag cag gcg ccg ccg aag aae gag 552 
Phe Met His Gly Val Glu Pro Val Lys Gin Ala Pro Pro Lys Asn Glu 

ISO 135 140 

ate cea gcg ctg eta age atg egc tgg ccg ctg aag ate tgg aae tgg 600 
He Pro Ala Leu Leu Ser Met Arg Trp Pro Leu Lys He Trp Asn Trp 
145 150 155 160 

ctg ttc ctg aag gae gge ccg tac cag ccg aag ccg teg eag age gee 648 
Leu Phe Leu Lys Asp Gly Pro Tyr Gin Pro Lys Pro Ser Gin Ser Ala 

185 170 175 

gaa tgg aat egc gge gcg tat ctg gtg eag ggt etc gcg eae tgc age 696 
Glu Trp. Asn Arg Gly Ala Tyr Leu Val Gin Gly Leu Ala His Cys Ser 

180 185 190 

acg tgc cac acg ccg cgc ggc ate gcg atg eag gag aag teg etc gae 744 
Thr Cys His Thr Pro Arg Gly He Ala Met Gin Glu Lys Ser Leu Asp 

195 200 205 

gaa ace ggc ggc age ttc etc gcg ggg teg gtg etc gee gge tgg gae 792 
Glu Thr Gly Gly Ser Phe Leu Ala Gly Ser Val Leu Ala Gly Trp Asp 

210 215 220 

ggc tac aac ate acg teg gac ccg aat gcg ggg ate gge age tgg acg 840 
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Gly Tyr Asn lie Thr Ser Asp Pro Asn Ala Gly He Gly Ser Trp Thr 
225 230 235 240 

cag cag cag etc gtg cag tat ttg ego acc ggc age gtgceg gge gte 888 
Gin Gin Gin Leu Val Gin Tyr Leu Arg Thr Gly Ser Val Pro Gly Val 

245 250 255 

gcg cag gcg gcc ggg ccg atg gcc gag gcg gtc gag cac age ttc tog 936 
Ala Gin Ala Ala Gly Pro Met Ala Glu Ala Val Glu His Ser Phe Ser 

260 265 270 

aag atg acc gaa gcg gac ate ggt gcg ate gcc acg tac gtc cgc acg 984 
Lys Met Thr Glu Ala A«p lie Gly Ala He Ala Thr Tyr Val Arg Thr 

275 280 285 

gtg ccg gcc gtt gcc gac age aac gcg aag cag ccg egg tcg tcg tgg 1032 
Val Pro Ala Val Ala Asp Ser Asn Ala Lys Gin Pro Arg Ser Ser Trp 

290 295 300 

ggc aag ccg gcc gag gac ggg ctg aag ctg cgc ggt gtc gcg etc gcg 1080 
Gly Lys Pro Ala Glu Asp Gly Leu Lys Leu Arg Gly Val Ala Leu Ala 
305 310 315 320 

tcg tcg ggc ate gat ccg gcg egg ctg tat etc ggc aac tgc gcg acg 1128 
Ser Ser Gly He Asp Pro Ala Arg Leu Tyr Leu Gly Asn Gys Ala Thr 

325 330 335 

tgc cac cag atg cag ggc aag ggc acg ccg gac ggc tat tac ccg tcg 1176 
Gys His Gin Met Gin Gly Lys Gly Thr Pro Asp Gly Tyr Tyr Pro Ser 

340 345 ' 350 

ctg ttc cac aac tec acc gtc ggc gcg tcg aat ccg tcg aac etc gtg 1224 
Leu Phe His Asn Ser Thr Val Gly Ala Ser Asn Pro Ser Asn Leu Val 

355 360 365 

cag gtg ate ctg aac ggc gtg cag cgc aag ate ggc age gag gat ate 1272 
Gin Val lie Leu Asn Gly Val Gin Arg Lys He Gly Ser Glu Asp He 
370 375 380 
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ggg atg ccc get ttc cgc tac gat ctg aac gac gcg cag ate gcc gcg 1320 

Gly Met Pro Ala Phe Arg Tyr Asp Leu Asn Asp Ala Gin He Ala Ala 

385 390 395 400 

ctg acg aac tac gtg acc gcg cag ttc ggc aat ccg gcg gcg aag gtg 1368 

Leu Thr Asn Tyr Val Thr Ala Gin Phe Gly Asn Pro Ala Ala Lys Val 

405 . 410 415 

acg gag cag gac gtc gcg aag ctg cgc tga catagtcggg cgcgccgaca 1418 
Thr Glu Gin Asp Val Ala Lys Leu Arg 
420 425 
cggcgcaacc gataggacag gag 1441 

[0 0 8 5] 
<210> 16 
<211> 425 
<212> PRT 

<213> Burkholderia cepacia 

<400> 16 

Val Arg Lys Ser Thr Leu Thr Phe Leu He Ala Gly Cys Leu Ala Leu 

1 5 10 15 

Pro Gly Phe Ala Arg Ala Ala Asp Ala Ala Asp Pro Ala Leu Val Lys 

20 25 30 . 

Arg Gly Glu Tyr Leu Ala Thr Ala Met Pro Val Pro Met Leu Gly Lys 

35 40 45 

He Tyr Thr Ser Asn He Thr Pro Asp Pro Asp Thr Gly Asp Cys Met 

50 55 60 

Ala Cys His Thr Val Lys Gly Gly Lys Pro Tyr Ala Gly Gly Leu Gly 
65 70 75 80 

Gly He Gly Lys Trp Thr Phe Glu Asp Phe Glu Arg Ala Val Arg His 
85 90 95 
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Gly Val Ser Lys Asn Gly Asp Asn Leu Tyr Pro Ala Met Pro Tyr Val 

100 105 110 

Ser .Tyr Ala Lys He Lys Asp Asp Asp Val Arg Ala Leu Tyr Ala Tyr 

115 120 125 

Phe Met His Gly Val Glu Pro Val Lys Gin Ala Pro Pro Lys Asn Glu 

130 135 140 

lie Pro Ala Leu Leu Ser Met Arg Trp Pro Leu Lys lie Trp Asn Trp 
145 150 155 " 160 

Leu Phe Leu Lys Asp Gly Pro Tyr Gin Pro Lys Pro Ser Gin Ser Ala 

165 170 175 

Glu Trp Asn Arg Gly Ala Tyr Leu Val Gin Gly Leu Ala His Cys Ser 

180 185 190 

Thr Cys His Thr Pro Arg Gly He Ala Met Gin Glu Lys Ser Leu Asp 

195 ' 200 205 

Glu Thr Gly Gly Ser Phe Leu Ala Gly Ser Val Leu Ala Gly Trp Asp 

210 215 220 

Gly Tyr Asn lie Thr Ser Asp Pro Asn Ala Gly He Gly Ser Trp Thr 
225 230 235 240 

Gin Gin Gin Leu Val Gin Tyr Leu Arg Thr Gly Ser Val Pro Gly Val 

245 250 255 

Ala Gin Ala Ala Gly Pro Met Ala Glu Ala Val Glu His Ser Phe Ser 

260 265 270 

Lys Met Thr Glu Ala Asp He Gly Ala He Ala Thr Tyr Val Arg Thr 

275 280 285 

Val Pro Ala Val Ala Asp Ser Asn Ala Lys Gin Pro Arg Ser Ser Trp 

290 295 300 

Gly Lys Pro Ala Glu Asp Gly Leu Lys Leu Arg Gly Val Ala Leu Ala 
305 310 315 320 

Ser Ser Gly He Asp Pro Ala Arg Leu Tyr Leu Gly Asn Cys Ala Thr 
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325 330 
Cys His Gin Met Gin Gly Lys Gly Thr Pro Asp Gly Tyr Tyr 
340 345 350 

Leu Phe His Asn Ser Thr Val Gly Ala Ser Asn Pro Ser Asn 

355 360 365 

Gin Val He Leu Asn Gly Val Gin Arg Lys He Gly Ser Glu 

370 375 380 

Gly Met Pro Ala Phe Arg Tyr Asp Leu Asn Asp Ala Gin He 
385 390 395 

Leu Thr Asn Tyr Val Thr Ala Gin Phe Gly Asn Pro Ala Ala 

405 410 
Thr Glu Gin Asp Val Ala Lys Leu Arg 
420 425 

[0 0 8 6] 
<210> 17 
<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: heme binding motif 
<220> 

<221> UNSURE 
<222> (2,3) 
<223> Xaa=unknown 

<400> 17 

Cys Xaa Xaa Cys His 
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335 

Pro Ser 
Leu Val 
Asp lie 

Ala Ala 

400 
Lys Val 
415 
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1 5 
[0 0 8 7] 
<210> 18 

<211> 27 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 18 

catgccatgg cacacaacga caacact 

[0 0 8 8] 
<210> 19 
<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 19 

cccaagcttg ggtcagactt ccttcttcag c 
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